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Abstract

Keywords Background and Aim: Multiple Sclerosis (MS) is a chronic, progressive disease
that damages the myelin of the central nervous system.

Methods: In this semi-experimental study, participants were assigned to three
groups: control, suit therapy, and no suit therapy. The control group received only
pharmacological treatments, while the suit therapy and no suit therapy groups
Suit therapy, performed Frenkel exercises in addition to their drug therapy. The exercise sessions

were held three times a week, each lasting one hour, for eight weeks. Walking

speed and gait pattern were assessed using the 25-foot walk test and the Tinetti test.
Walking speed, A one-way analysis of variance was used to compare pre-test and post-test data,
with a significance level of p < 0.05.

Frenkels exercises,

. Results: The results showed a significant improvement in walking speed in the no-
Walking pattern, . . .
suit therapy group compared to the control group, and in the suit therapy group
compared to the control group. Furthermore, the suit therapy group showed a
Multiple sclerosis significant improvement in walking speed compared to the no suit therapy group.
Regarding gait pattern, the no-suit therapy group showed a significant improvement
compared to the control group, and the suit therapy group showed a significant
improvement compared to the control group. Additionally, the suit therapy group
showed a significant improvement in gait pattern compared to the no suit therapy
group.
Conclusion: Conclusion: The results suggest that Frenkel exercises positively
affect walking speed and gait pattern in MS patients. It is recommended that
Frenkel exercises be performed with a suit therapy.
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Extended Abstract

Introduction

Multiple Sclerosis (MS) is a disease that
manifests in the white matter of the brain, spinal
cord, and optic nerves. It is caused by lesions in
the nerves or damaged myelin. This disease has
various complications, such as spastic paralysis of
limbs, imbalance, gait disturbances, and more.
The incidence of MS in women is 10 times higher
than in men, and it typically occurs during the
second and third decades of life, in youth and
early adulthood (1).

The use of a suit therapy dates back about 60
years. This suit was first used in Russia to
improve the muscles of patients by taking
advantage of the experience of weightlessness in
space. The therapeutic approach of the suit
therapy was introduced around 30 years ago by
Vladimir Taichina, and at the same time, it was
used by Semenova for the physical rehabilitation
of children with cerebral palsy (6). The suit
therapy works by using elastic bands connected to
hooks and rings on the vest, shorts, shoes, and
helmet, which help align the joints, muscles, and
the entire body in the correct posture (7).

Method

This study was an interventional research,
conducted among MS patients in Isfahan
province. A total of 45 participants (37 women
and 8 men) with an average age of 27.37 + 4.48
years were selected from those who visited the
occupational therapy clinics "Rahgosha" in
Isfahan. The patients were randomly divided into
three equal groups: control, no suit therapy, and
suit therapy groups (equally and randomly
assigned through a lottery). While the control
group received only their prescribed medication
for eight weeks without any additional physical
rehabilitation, the groups with and without the suit
therapy, in addition to their prescribed
medications, participated in physical rehabilitation
exercises for one hour per session, three times a
week, for eight weeks. The interventions were
conducted by the researcher under the supervision
of the occupational therapist.

Participants in all three groups took part in the

25-foot walking test (7.62 meters) at the
beginning and end of the study. This test is one of
the three valid tests used to measure walking
speed (17). Balance assessment of patients during
walking was conducted using the Tinetti Balance
and Gait Scale. Positive results related to gait
pattern assessment were recorded in terms of step
freezing, increased step speed, knee angle during
movement, support surface, and vertical step
distance (18). Frenkels exercises rely more on
coordination and precise timing of movements
and do not fall into the category of strength
training. These exercises are performed in three
positions: semi-recumbent, sitting, and standing
(20).

The analysis of variance test was used as the
test selected by the researcher for intergroup
comparison. Data analysis was performed based
on the alpha value at a significance level of 0.05
using SPSS software.

Results

Table 1 shows the average pre-test and post-
test walking speed and pattern compared between
the three groups. A significant difference was
observed in walking speed between the three
groups (P=0.000). Bonferroni post hoc test
showed that the group without suit therapy had a
significant improvement compared to the control
group (P=0.004) and the group with suit therapy
also had a significant improvement compared to
the control group (P=0.000), and the group with
suit therapy also had a significant improvement
compared to the group without suit therapy
(P=0.039).

A significant difference was observed in the
gait pattern between the three groups (P=0.000).
Bonferroni post hoc test showed that the group
without suit therapy had a significant
improvement compared to the control group
(P=0.032) and the group with suit therapy also
had a significant improvement compared to the
control group (P=0.000), and the group with suit
therapy also had a significant improvement
compared to the group without suit therapy
(P=0.002).
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Discussion

The results of this study show that Frenkels
exercises with and without a spacesuit
significantly improved walking speed and pattern
compared to the control group. Given that
Frenkels exercises activate  proprioceptive
receptors and improve proprioception, execution
control, and new balance control, it can be
concluded that the reason for the significant
effectiveness of Frenkels exercises is probably the
above-mentioned factors (30).

Perhaps the reason why MS patients who
performed Frenkels exercises in a spacesuit
showed significant improvements in their walking
speed and pattern is that the impairment in
proprioception and gait and falls in MS patients is
due to decreased stride length and frequency,
decreased stride speed and distance, hip, knee,
and ankle rotation, and increased trunk flexion
during walking (31). Perhaps weakness and severe
strain in the knee extensor muscles and shortening
of the knee flexor muscles are the reasons why
MS patients are unable to lift their feet off the
ground and walk properly (14). So, to avoid
dragging your feet on the ground. The garment is
placed on the body in such a way that the elastic

Table 1. Within-group and between-group differences

bands on the front of the thigh are tied with less
tension than on the back of the thigh
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Variables o Mean £+ SD Within-group differences Between-group differences
Pre-test Post-test T P F P
Trainin 12/29+ 2/08 11/8 £ 1/78 6/01 0/000%*
Spead ol c 18/20 0/000 %
walking(second)  Control 1517+ 1/57  15/19+ 1/57 8/19 0/000%*
Trainin 6/2 + 1/93 6/86 + 1/5 6/34 0/000*
Patte'rn of g 20/27 0/000 %
walking (score)  Control 5/93 +2/05 5/4+1/5 7/31 0/000%*

*= significance of paired t-test, = significance of covariance test
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